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Introduction
Mid-afternoon, June 20, 1993, a sensitive clay flow occurred at the former townsite of Lemieux, Ontario, 50 km east of Ottawa (Fig. 1) . As documented by Evans and Brooks (in press ), the failure involved 2.5 to 3.5 million cubic metres (Mm 3 ) of sand, silt, and clay which flowed into the valley of South Nation River, inundating 3.3 km of the valley bottom. This spoil impounded South Nation River, eventually flooding the valley bottom upstream as far as Casselman, Ontario (Fig. 1 ). By late June 22, 1993, South Nation River waters overtopped the landslide dam and again flowed downstream. Fluvial erosion by the restored flow caused a massive increase in water turbidity which adversely affected water quality for farms and communities downstream. River incision into the spoil has proceeded slowly up to at least November 1993, causing the gradual lowering of the impounded waters. There was no loss of life associated with the landslide.
Beginning shortly after 15:30, eyewitnesses at several locations both upstream and downstream of the landslide crater observed a large wave and spoil moving along South Nation Valley. At the bridge on County Road 8, which crosses the South Nation River about 800 m upstream of the landslide, other witnesses first noticed trees moving within the river valley. One person reported a displacement wave about 2 m high moving up the river. This was followed by flowing spoil which eventually filled the valley bottom up to 12m in depth. As observed from the County Road 8 bridge, the movement of the spoil within the river valley occurred over a period of about one half hour. An eyewitness about 2 km downstream of the crater reported a displacement wave 2 to 3 m high, which travelled at "great speed" down the river. Shortly before 16:00, headward regression in the crater reached and severed County Road 16. A motorist proceeding south on this road drove his truck into the crater; he was later rescued. Eyewitnesses reported that, at about 16:30, a last pulse of movement occurred, involving subsidence and translation of sediment. This moved the truck 20 m down the crater while other sections of the road were rafted much further (up to 200 m). Major movement within the crater seems to have been completed by about 16:30.
As discussed by Evans and Brooks (in press) , there was no obvious trigger for the slide, although an elevated water table seems to have been an important factor in the failure. Related to this, total precipitation (snow and rainfall) measured at Ottawa International Airport between January 1 and June 20, 1993 was 553.9 mm, exceeding the 47 year January to June mean (406.3 mm) by 36% (Table 1) . This January to June 1993 period was the wettest first half year on record since 1947. In June 1993, prior to the landslide, 73.6 mm of rain fell (96% of the total 47 year mean rainfall for June) of which 15.8 mm was received on June 20. Heavy rainfall occurred in the afternoon of June 20, but it is not known how much fell before the landslide. Overall, during the winter of 1993 there was an above normal snowfall with heavy snowfall occurring in March and early April. This fact, combined with a rapid spring melt and heavy spring rainfall resulted in water tables near or at the ground surface. At the time of the landslide, water tables were high in the Lemieux area as was apparent from the widespread occurrence of standing water on the local fields.
The Lemieux landslide is the most recent of a long series of sensitive clay flows and retrogressive slides that have occurred along the Casselman-Lemieux reach of South Nation Valley ( Fig. 1 ). At least 13 historic and prehistoric slide scars are present along the valley; the most recent of these landslides happened on May 16, 1971, 4.5 km upvalley of the Lemieux landslide (see Eden et al., 1971) . The potential landslide hazard at Lemieux was recognized by local authorities; the property of most residents was expropriated in 1989/1990.
The occurrences of landslides along South Nation River relates to the presence of a sensitive silty clay, generally referred to as 'Leda clay'. Leda clays are rock flour produced by glacial abrasion. As summarized by Carson and Bovis (1989) , the sensitivity generally relates to a high water content within the clay; the flocculated fabric of the clay particles; low electrical attraction between the clay particles; low overburden pressures during deposition of the clays and; the post-depositional leaching of salts from the clays. Upon disturbance or remolding, Leda clays lose most or all of their shear strength. Numerous landslides in the Ottawa Valley-St. Lawrence Lowlands have occurred within Leda clay sediments.
Leda clays are present throughout the Ottawa Valley-St. Lawrence Lowland region having originated from glaciomarine sedimentation in the Champlain Sea during the waning of the Laurentide Glaciation. Along the reach of South Nation Valley that is prone to landslides, the glaciomarine sediments are buried beneath sands of the Russell and Prescott sand plain (Gadd, 1976; Richard, 1982; Chapman and Putnam, 1984) . This plain is the remnant of a delta complex that was built into the Champlain Sea by ancestral Ottawa River and its tributaries. The plain was later dissected by streams when relative sea level fell (Gadd, 1987) . South Nation River has cut a 23 m deep valley through the sand and into the underlying glaciomarine silt and clay. At Lemieux, a zone of sensitive clay forms the lower portion of the valley sides (Evans and Brooks, in press ).
Since June 20, 1993, the site has changed considerably due to erosion of the crater sides, erosion and revegetation of the spoil, and river incision into the spoil. This paper provides general information and serves as a photographic record capturing important characteristics of the landslide which are gradually being lost. (November 21, 1945; NAPL A9615-91) and b) post-slide (June 22, 1993 ; CAS 93049-13 Figures 7, 8, 10a, 10b, 11a, 11b . (Fig. 1) . This photograph was taken late morning Wednesday, June 23 , 1993 at approximately the maximum height of the river impoundment and is looking across the crater mouth upstream into the flooded South Nation Valley (GSC 1993-254B) . (GSC 1993-254A Because of the horizontal nature of the interbeds, these ridges cannot be attributed to rotational failure, but rather to the lateral translation and differential subsidence of the blocks (see Carson, 1977) . Between the sharp-crested ridges, the spoil generally consists of disturbed blocks and remolded sediments with the more disrupted and tilted blocks showing evidence of sliding along the interbeds. GSC 1993-295C; GSC 1993-295D 
Photo b) was taken two days after the landslide and before the impounded river had overtopped the spoil in South Nation Valley. The landslide crater is 680 m long and up to 320 m wide, covering 17 ha (Evans and Brooks, in press). The elongated shape is not symmetrical; outward embayments extend from both its north and south side. Numbers refer to location of

